The principle of operation of a semi-continuous chromatographic refiner (SCCR 4) is described. A theoretical model for selecting run parameters and for simulating the operation of the SCCR4 unit was formulated. Good agreements between the simulated and the experimental results were achieved.
Introduction
In the past decade, commercial processes for converting starch into fructose syrup, with a sweetness comparable to or higher than that of sucrose, have been developed by various companies.3'4'8'9) As the equilibrium conversion of the glucose/fructose isomerization process is about 42-45%, manyattempts have been madeto enrich the fructose content of the syrup to meet the desirable target of 55% set by most soft-drink manufacturers. The most successful means reported to date for the separation of glucose and fructose is by chromatographic processes. Though the practice of batch chromatographic technique has proved to produce high-purity fructose syrup, it has limitations in throughput and recovery rate and has received very little industrial attention.
Recent developments in continuous chromatography techniques have resulted in more efficient and costeffective fructose-enriching processes which have been incorporated by various companies as the fructoseenriching stage of their high-fructose syrup plant. The most popular continuous chromatographic process adopted to date is the Sorbex process, patented by the performance of the SCCR4 unit.
Principle of Operation
The complexing effect between calcium ions and fructose is the basic retention mechanism of the SCCR 4 unit. The detailed derivation was reported in reference^and was shown to be *£=(r£-
where VR, VR=elution volumes of fructose and glucose respectively, VToiSil =total column volume. In the SCCR4 refiner, movementof the stationary phase is achieved by sequencing each packed column, by one position, at the end of every switching interval. As each column contains mobile phase in both the pores and interstices, the mobile phase rate is effectively reduced.
Selection of Run
U=L -Am l\s (6) A molecule will travel preferentially with the mobile phase ifrm >rs or L A s K D i > K Am+AsKDi' As Am+AsKDi (7) (v) The sequential nature of operation of the equipment To establish the effect of these factors will require a highly detailed experimental and theoretical study. In the present study the selection of operating conditions was based primarily on the assumption of a truly counter-current system under idealised conditions.
For the idealised case, the limits for complete separation may be stated as follows: where C°n =initial concentration of solute in plate n. The first term on the right-hand side of equation The sequencing action of the SCCR 4 unit was imposed onto the basic plate-to-plate calculations by stepping the concentration profile backwards, by one column, at the end of a sequencing interval. The above description of the computer modelhas considered only one solute to be present in the sequential unit. The inclusion of a second solute is achieved by duplicating the calculations at each plate with different variable names, it being assumedin the model that the components do not interact. Aflow diagram of the programme is given in Fig. 2 
Result and Discussion
The KDvalues of the various columns were determined in a batch mode by eluting samples of fructose and glucose through the columns. A mean value was then calculated and applied in the simulation model. reported previously are given here as Fig. 3 and from the more rapid response of a gas-solid system to pressure change than to temperature changes. The more rapid response permits shorter cycle times and hence greater throughput. Additional advantages claimed for pressure swing processes include low energy requirement and low capital investment costs.
Pressure swing processes are widely used industrially in air drying, hydrogen purification and production of low-purity oxygen from air.8) These PSA separation processes utilize the difference between adsorption equilibria of components in a gas mixture.
From the theoretical viewpoint, few theoretical analyses of the operation have been reported for PSA separation in the literature. An equilibrium theory for single adsorbate was developed by Shendalman and Mitchell.7) Weaver and Hamrin10) and Chan et al2) reported equilibrium theories for competitive adsorp-
